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1. Introduction 

Breeding of smal I rumi nants occupies an i mportant place i n the economy of many households i n Cameroon, 
contri buti ng for about $7,244 bn to the I i vestock prod uct i ncome with a growth rateof 4.8% i n 2013 (I N S, 2015). 
In fact, livestock farming makes it possible both to ensure their food security and to establish an essential 
source of income. Parasitic infections by gastrointestinal helminths in general and H. contortus in particular 
area major impedimentto animal health and result in a significant decreasein productivity. H. contortus isthe 
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'Abstract ^ 

The present study was conducted in order to evaluate the in vivo anthelmintic 
activity of ethanolic extract of Callistemon rigiduson goat and define the probable 
involved phytochemical compounds. Phytochemical contents were determined 
by chemical comparison using gallic acid and rutin as standards. Twenty goats 
were artificially infected with 3,000 larvae of H aemonchus contortus. There were 
divided in five groups of four animals. The first three groups were treated with 
the extract of the plant at 125; 250 and 500 mg/ kg respectively. The forth group 
was treated with albendazole at 5 mg/ kg. The fifth group received distilled 
water. Weight, blood and fecal samples were collected before treatment and 
once a week after treatment in order to evaluate the body weight gain; the 
Packed Cell Volume (PCV) and the percentage of reduction of fecal eggs. On the 
day 43, animals were slaughtered and the total worm count was evaluated. The 
fertility of females H. contortus was evaluated by counting the number of eggs in 
utero. The ethanol extracted polyphenols (56.801 ±0.40 mg GAE/ g), flavonoids 
(8.628 ±0.07 mg RE/ g), tannins (20.93 ±0.28 mg CE/ g) and saponins (548 ±13.54 
mg/ g). Oral administration of this extract of C. rigidus has induced a reduction of 
the fecal egg excretion; parasite load and fertility of female's parasite. The PCV 
and the body weight gain reveal the efficacy of the extract plant on H. contortus. 
C. rigidus could be used as alternative anthelmintic for control of H . contortus. 

Keywords: Callistemon rigidus, A nthdminthic, Ethanolic extract, H aemonchus contortus, 
goats 
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most important nematode parasiteof small ruminants, causing severe anemia and high mortality in all classes 
of livestock (Allonbyand Urquhart, 1975). The percentage of infestation in different species of Haemonchus 
ranged from 5085%(Qadir, 1967). The principal feature of haemonchosis is anemia, induced by the blood 
feeding of adults and larval stage. The average blood loss has been calculated as 0.05 mL/ parasite day(Clark 
etal., 1962). 

C ontrol of haemonchosi s i s general I y ach i e/ed by use of sy ntheti c anthel mi nti c. The frequent use of these 
anthel mi nti c over years has i nevi tably I ed to the devel opment of d rug resi stance. The emergence of resi stance 
to anthelmintic drugs which is now a worldwide phenomenon (Jackson and Coop, 2000) and the increased 
awareness of consumers aboutdrug residuesthat potent! ally enter thefood chain have stimulated investigation 
into alternative anthelmintic such as medicinal plants. The treatment of gastrointestinal parasites of small 
ruminants by medicinal pi ants is common practicein rural areas(Kabore, 2009). Indeed, theuseof traditional 
medicinal plantsforthetreatmentof helminthiasis isan alternative, si nceaccessi bleat all times and inexpensive 
(Terrill et al., 2009). According to Lawal et al. (2005); Magaji and Yaro (2006) as well as Kawo et al. (2011), 
phytochemical components are responsible for both pharmacological and toxic activities in plants. These 
metabolites are said to be useful to the plant itself but can be toxic to animals including man. Among the 
therapeutics' plant,C. rigidus(BottleBrush)familyMyrtaceaeisknown by traditional healers for the virtues of 
deworming animals. It is widely distributed and used totreatvariousdiseases. Essential oil from the plant is 
used in traditional medicine for the treatment of cough, bronchitisand respi ratory tract infect! ons(Jirovetz 
etal., 1997). Anti- Staphylococcal potential activities of C. rigidus have been evaluated by Comber and Saxena 
(2007). Paradoxically, no scientific study has evaluated therein vivo anthelmintic effect. The present study is 
carried out to screen for phytochemical properties and evaluates the in vivo activity of theethanolicextract of 
C. rigidus on goat's haemonchosis. 

2. M aterials and methods 

2.1. Plant material and preparation of extract 

Bark of C. rigiduswerecollected in Bin!/ Dangvillage(Sudano-Guinean zone Adamawa Region) inCameroon, 
based on ethnopharmacological data. Voucher specimens were identified in the Department of Biological 
SciencesoftheUniversityofNgaoundere. A voucher specimen was then deposited IntheNational Herbarium 
of Yaounde' Cameroon with theN° 18564/ SRF. The collected material was washed, dried and mashed in 
other to obtain a powder. Plant extracts were prepared as described by Ndjonkaet al. (2012) Briefly 100 g of 
powder of the plant were macerated i nto 1L of ethanol at 95 °C for 48 h at room temperature The macerate was 
centrifuged at 3,500 rpm/ min for 10 min and then filtered over filter papers N o. 413 (VWR I nternational, 
Darmstadt, Germany). Thefiltratewasthen concentrated under reduced pressureby rotary evaporation (BUCHI 
Rotavapor R-200, Switzerland) at 40 °C. Residual solvent was removed by drying in a sweating-room at 35 °C 
and the extract was weighed and stored at -f4°C. The piant extract was further dissolved in dimethyl sulfoxide 
(DM SO) and PBStoafinal concentration of 100 mg/ ml, centrifuged and aliquoted to determine their in vivo 
activity on H. contortus. 

2.2. Q ua nti tati ve phytochem i ca I eva I uati on 

Thetotal phenolic was assessed using Folin-Ciocalteu reagent (A wah etal., 2012). Theabsorbancewas measured 
at 765 nm using a spectrophotometer and the results were expressed as mg of gallicacid equivalents(GAE) per 
gram of extract (mg G A E/ g).Theflavonoid contentwasdetermined applying aluminumchloridecolorimdtric 
method described by Barroset al. (2011) and expressed as mg of rutin equivalents (RE) per gram of extract (mg 
RE/ g). The condensed tanni n content was analyzed by usi ng the van! 111 n assay descri bed by Ba et al. (2011). 
The results wereexpressed as mg of catechi n equivalents (CE) per gram of extract (mg CE/ g). Thesaponi n 
constituent was quantified according to the modified method described byjamunaet al. (2014). 0.01g of extract 
was added to 10 ml of distilled water and the mixturewasvigorously shaken for 30 min.The height of moss 
was measured by using a graduated ruler and quantified according to thefol lowing formula: 

Saponin (mg/g) = [(0.432) ^(height of moss in cm after 15 s) -1-0.008] / (weight of extract in gram) 

2.3.1 n vivo assay on H. contortus 

This work was carried out in accordance with the Animal Ethical Committee of the Ngaoundere Regional 
Delegation of livestock; Fisheries and Animal Industries Authority, Cameroon . Number 075/16/ L/ RA/ 
DREPIA. 
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Twenty goats of 6 - 8 , month-old, wereselected forthestudy. They weredivided into five balanced groups 
(n =4), according to the bodyweight (10 ±2 kg live weight). The breading was done indoors, to avoid any 
natural nematode infect!on. Goatswerefed daily with forage (Pennisetum sp) beforehand disinfected with 
sodium hypochloride24h beforeand they had free access to water. Thegrass was suspended from thediet 
when the trial started. 

2.3.1. Artificial infestation of goats 

Goats'abomasal were obtained from municipal slaughterhouse of Yagoua/ Cameroon after necropsy of animals. 
Females H. contortuswerecollected and crushed to freeeggs. They were then cultured in vitroin petri dishes at 
room temperatu re for ni ne days. A t the end of the cul tu re, i nf ecti ve I arvae were harvested. A bout 3,(XX) thi rd - 
stagelarvaewereesti mated by counting the number of I arvae contained in 0 . 1 ml of well homogenized solution 
of infective larvae. After five repetitions of counting, the mean number of larvae in 0.1 ml of solution was 
determined and thevolumecontaining 3 , 000 third-stage larvae (L 3 ) were measured and inoculated to animals. 

2.3.2. A nthd mi ntic assay 

Thetrial lasted for two months and consisted of three successiveperiods. A 7-day period for adaptation to the 
diet(D-7toD-l). 

A first experimental period (D^to 02 ^). correspond totheday when the20goats wereexperimentally 
i nfected with 3,000thi rd-stage larvae(L 3 ) of H. contortus each. Theone lasted for 21-days (D 2 ^-D^) correspondi ng 
toaperiod of goats'treatment and parasitological analyses. During this experimental period, the animals 
weredivided intofivegroups. The treated group(groupA; Band C) received oral lytheethanolic extract of 
C. rigidus duringthree(03) days and twiceaday at doses of 125; 250 and 500 mg/ kg respectively. Group D and 
E constituted the control group. Group D received albendazole orally at 5 mg/ kg and thegroup E received 
distillated water and DM SO. 

Blood samples werecollected in EDTA coated tube once a week from D^^to D^^ for all groups. Blood of each 
tube were introduced into mi cro-haematocrit tubes and centrifuged usingamicro-haematocritcentrifugeat 
12,(XX) rpm for 5 mi n and the Packed CellVolume(PCV)wasd eter mi ned usi ng a hematocrit read er. 

Fecal eggcountsweredetermined by the modified McM aster techniqueusing saturated sodium chloride 
sol uti on as f I oati ng med i u m and eggs per gram (E PG) of faeces was d eter mi ned by the f ol I ow i ng f ormu I a: 
EPG =Total number of eggsin2chambersx50, where. Thefecal samples of theanimalswerecollected per 
rectum and exami ned for EPG on day 21 (pretreatment) and days 25,28,35 and 42 (post-treatment). Thefecal 
egg count reduction test (FECRT%) wasdetermined according to theformul a of Bauer et al. (1986). 

All animals were weighed before the treatment; and oncea week aftertreatment in order to monitor the 
body weight variation. 

All subjects wereslaughtered attheend of thesecond experimental period (D 23 -D 42 ). All parasites present 
i n the abomasa were cou nted i n a 10% al i quot of the abomasa contents. The percentage of red ucti on of the 
number of parasites wasdetermi ned usi ng the formula of Enriquez (1994). Fertil ity of females was et/aluated 
by counting thenumber of eggsin utero according to the techniqueof Kloosterman et al. (1978). 

2.4. Statistical analyze 

The results expressed arethemean ±standard error of the mean. Statistical analysiswas performed by using 
thesoftware SPSS version 17.0. The post hoc statistical significance test employed was Duncan, differences 
between themeanswereconsidered significant at p <0.05. 

3. Results and discussion 

3.1. P hytochemical compounds from ethanol ic extract of C. rigidus 

The ethanol ic extract of C. rigidus gave 16,8%of dry powder. The phytochemical screening of the C. rigidus 
barks revealed the presence of alkaloids, total polyphenol; tannins; flavonoids; saponins, and triterpens 
(Tablet). Results of thequantitative phytochemical study revealed that ethanol ic bark's extract of C. rigidus 
contents 56.801 ±0.40 mg GA E/ g of polyphenols; 8.628 ±0.07 mg RE/ g of flavonoids; 20.93 ±0.28mg CE/ g of 
tanni ns and 548 ±13.54 mg/ g of saponi ns. I n a study performed by Danga et al. (2014) the same compounds 
have been found. Recently in astudy, Rajesh et al. (2009) mentioned that an activity of a pi ant extract depends 
ontheavailability of secondary metabolites I iketanni ns, saponi ns, triterpens and flavonoids. Theethanolic 
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Table 1: Quantitative phytochemical content of ethanolic extract of C. rigidus bark 



Polyphenols (mg GAE/g) 

Flavonoids (mg RE/g) 

Tannins (mg CE/g) 

Saponins (mg/g) 

EEBC 

56.801 ±0.40 

8.628 ±0.07 

20.93 ±0.28 

548 ± 13.54 

Note: EEBC: ethanolic extract of bark of Callistemon rigiijus GAE: Gallic Acid Equivalent; RE: Rutin Equivalent; and 
CE: Catechin Equivalent. 


©ctract of barks of C. ri gdu s contai ns al most the same secondary metabol ites namely tanni ns, saponi ns and 
flavonoidswhich might betoxicfortheworms and responsible of theobserved anthel mi nthicactivity. According 
to H oste et al. (2(X0), tann i ns are abl e to bi nd to gl ycoprotei ns on the cuti cl e of parasi tes. S mi I ar mode of act! on 
oftanninson nematodes was also reported withsyntheticphenolicanthelmintics(oxyclozanide, niclosamide, 
and nitroxynil) (Martin, 1999) as these drugs interfere with energy generation in helminth parasites by 
uncoupling oxidative phosphoryl consequently leading to depletion of parasite ATP (M artin,1999). 

3.2. E ffect of the etha nol i c extract of C. ri gudus on the P C V 

PCV is a measurement of the proportion of red cells in the blood used to diagnose anemia caused by 
hematophagous parasites. It is moreoften considered as a measurement of resi I ience, especial ly i n i nfection 
coming predominantlyfromH. contortus (Baker, 1997). TheTable2presented the result of thevalues of PCV of 
ani malsduri ng theexperi mental peri od. I n general, the PCV has i ncrease i n al I ani malstreated with al bendazole 
from 30 ±ltol8.66 ±0.96 and those treated with ethanol ic extract of C. rigi dus (21.33 ±4.16to 27 ±4.36); (23.67 
±6.11 to28.5 ±2.12) and (28.67 ±1.53to 31 ±1.73) respectively in doses of 125; 250and 500 mg/ kg. In contrary, 
PCV of animals of the control group hasdecreased form30±ltol8.66±0.96during theexperi ment. Analysis 
of variance shows that there is a significant difference (p <0.05) between the control group and all treated 
grou p except grou ps treated at doses of 125 and 250 mg/ kg on D^. 

According to Nemi (1993) the PCV in a healthy goat is in the range 19-32%. Thus, a decrease in this 
hematological parameter would indicate an anemia. Forthispurpose PCV makepossibletojudgethepresence 
of hematophagous parasites and inthiscasethatof H. contortus. The averagevalues of PCV as observed in 
Table 2 are in the normal range 19-32% in all groups except the control group atO^^'^'^herethevalueof the PCV 
islessthan 19% .This decline in PCV can be explained by the action of H. contortus. These results highlight are 
not different (p >0.05) from those obtained by other authors (Kabore, 2009; and N doutamia and Ganda, 2005). 
The PCV values recorded during the treatment of both albendazole treated group and thedifferent doses of 
ethanolicextractof C. rigidus barkswould indicatean anthel mi nticactivity on H. contortus. 


Table 2: Effect of ethanolic extract on PCV 


Pre-treatments 

Post-treatments 

Days 

Dn 



D 35 

D 42 

Control 

30 ±P 

27.33 ± 2.51" 

26.33 ± 3.79" 

20.33 ± 3.05" 

18.66 ± 0.96" 

Albendazole 

25.67 ± 4.04" 

26.33 ± 7.5" 

27 ± 7.55" 

29.33 ± 5.13" 

30.67 ± 4.73*= 

125 mg/ kg 

21.33 ±4.16" 

23.5 ±2.12" 

24.5 ±2.12" 

25.5 ± 0.71" 

27 ±4.36^“= 

250 mg/ kg 

23.67 ± 6.11" 

24.67 ± 5.86" 

25.67 ± 5.13" 

25.33 ± 4.73" 

28.5 ± 2.12^‘= 

500 mg/ kg 

28.67 ± 1.53" 

29 ±1" 

30 ±2" 

29.67 ± 1.15" 

31 ± 1.73'= 

Note: Values are means ±SEM, n =4, *p <0.05, a significant difference compared to the control. SEM: Standard Error of 
Mean. Small letters compare means in a column and different letters indicate significant difference at p = 0.05 


3.3. Effect of the ethanol i c extract of C. ri gi dus on body's w ei ght 

Oral administration of ethanolic extract of C. rigidus shows a variation in body weight gain during post¬ 
treatment periods (Table 3). Overal I, there is a fluctuati on i n the average body wei ght gai n between groups. A 
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Table 3: Effect of ethanolic extract of C. rigidus on body weight gain 

T reatments 

Body weight gain post-treatment 

(Dn-D^) 

(Dn-D^a) 

(Dn-Daa) 

(Dn-D J 

Control 

1 ± 0.4P 

0.83 ± 0.04" 

-0.67 ±0.05" 

-1 ±0.01" 

Albenidazole 

0.67 ± O.OP 

0.67 ± 0.08" 

1.03 ± 0.06" 

1 ± 0.01^“= 

125 mg/ kg 

0.75 ± 0.03" 

0.67 ± 0.06" 

1 ±00= 

1.75 ±0.03'= 

250 mg/ kg 

1.01 ± 0.09" 

1 ±0= 

0.97 ± 0.05" 

1.37 ±0.32'= 

500 mg/ kg 

0.67 ± 0.07" 

0.77 ± 0.07" 

1 ±00= 

1 ± 0.0P'= 

Note: Values are means ±SEM, n =4, *p <0.05, a significant difference compared to the control. SEM: Standard Error of 
Mean. Small letters compare means in a column different letters indicate significant difference at p = 0.05. 


non-significantdifference(p >0.05) between the post-treatment periods ( 02 ^- 025 ); (D 2 ^-D 2 g)and (D 2 j-D 35 )with 
the exception of the post-treatment period ( 02 ^- 042 ) wherea significantdifference(p <0.05) was observed 
between the animals of the control group and the animals treated with the ethanol ic extract of C. rigidusata 
doseof 125 and 250 mg/ kg. Similarly, a significant difference(p <0.05) was also noted in the post-treatment 
period (D 2 ^-D 42 )-Animals' body weightval uesinthetreatment groups attheend of the experiment showed a 
significantdifference(p <0.05) at 125 and 250mg/ kg. This result should beduetothefactthattheadministration 
of plant extract atlow dosesdoesnotinduce any harmful effects to the body weight of animals. Indeed, itis 
recognized that tannins can lead to high levels of rumen protein misused and induce inhibition of 
gastrointestinal enzymeactivity(Delaveau, 1988; and Terrill etal., 1992). The ethanol ic extracts of C. rigidus 
administered at the maxi mum doseof 500 mg/ kg in our study did not induce any change in body's weight. 
This result corroborates that of Terri I etal. (1992) who observed that the consumption by ruminants of rations 
containing large amounts of tannins results in stunting compared with control animals. 

3.4. E ffect of the etha nol ic extract of C. ri gi dus on the fecal eggs excreti on 


After treatment of animals with ethanol ic extract of C. rigidus's bark, the major result outcome of this study 
relative to the fecal eggs excretion is the reduction of thelevel offecal eggs excreti on of H. contortus (Table4). 
A Ibendazolehas significantly reduced eggsexcretionduringthestudy. Administrati on of ethanol ic extract of 


Table 4: Effect of ethanolic extract of C. rigidus on fecal egg excretion (R^pq) 

T reatments 

Pre-treatments 

Post-treatments 

Dn 



D 35 


Control 

1150 ± 50 

1164.93 ± 30.411 

(-1.36)" 

1183.33 ± 28.87 

(-2.96)" 

1133.33 ± 115.47 

(1.58)" 

1257.33 ± 124.34 

(-9.22)" 

Albendazole 

1783.3 ± 28.87 

95.17 ±8.80 

(94.67)'= 

0±0 

( 100 )" 

0±0 

( 100 )" 

0±0 

( 100 )" 

125 mg/ kg 

2083.3 ± 104.08 

1165 ± 75.66 

(44.06)'== 

940 ± 14.14 

(54.85)"= 

878.5 ± 34.65 

(57.87)"= 

863.7 ± 51.26 

(58.5)"= 

250 mg/ kg 

1100 ± 100 

479.25 ± 13.79 

(56.41)'= 

719.2 ± 27.23 

(34.61)"= 

578.3 ± 25.66 

(47.43)"= 

408 ± 13.86 

(62.91)" 

500 mg/ kg 

4850 ±229.13 

1896.7 ± 95.04 

(60.9)'= 

1745 ± 28.28 

(64.05)" 

2100 ± 70.71 

(56.75)"= 

1350 ± 70.72 

(72.14)" 

Note: Values are means ±SEM, n =4, *p <0.05, a significant difference compared to the control. SEM: Standard Error 
of Mean. Small letters compare means in a column and different letters indicate significant difference at p = 0.05, 
Reduction of eggs per gram. 
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C. rigidustoanimalshasnotinduced significant reduction of thefecal eggsexcretionatthedosel25mg/ kg. 
On theorder hand, administration of the ethanol ic extract of C. rigidus has significantly increased the percentage 
of reduction of thefecal eggs excretion at the dose 250 mg/ kg for days 25 and 42 and at the dose of 500 mg/ kg 
for al I days of observati on. 

The reduction of thefecal eggs excretion registered in thisstudy issimilartothoseof Al-Shaibani etal. 
(2009) on the anthelmintic activity of Fumaria parviflora against gastro-intestinal parasites of sheep. These 
results are also si mi lar to those of Paol i ni et al. (2003) on theacti viti es of tanni ns on goats artifi ci al ly i nfested 
with H. contortus. Elsewhere, Olounladeetal. (2017) show thatN ewbouldialaa/isatthedoseoflGg/ kg induced 
a significant effect on gastrointestinal parasites of sheep. 

3.5. Effect of the ethanol ic extract of C. ri gi dus on the parasi te I oad 

The determination of the parasite load isan important parameter for the evaluation of thein vivo effect of a 
d rug. I nd eed, the use of i ncreasi ng d oses of pi ant extracts i n ord er to achi eve an expected anthel mi nti c eff i cacy 
in situ isduetothefactthatthe targeted parasitecould develop escapestrategiesto the administered drug. The 
Figurelpresentstheevaluationofthepercentageof reduction of the parasite load of the animals subjected to 
the experiment; Results of thisstudy show that thedifferent treatments administered to animals' groups have 
induced effectively parasiteload. Indeed, as expected, albendazole resulted in a 1(X)% reduction in parasite 
load attheend of thestudy.Theethanolic extract of C. rigidus induced a gradual reduction of the parasite load 
in the order of 37.62%; 50% and 64.87% at the respective doses of 125; 250 and 500 mg/ kg respectively. 
A nalyzeof variances shows that there is no significant difference(p >0.05) between ani mals of doses 125 and 
250 mg/ kg and the control group. On the other hand, a significant difference (p <0.05) has been observed 
between the ethanol ic extract C. rigidus atthedose 500 mg/ kg and the control group. Accordingto our study, 
after the post-mortem exami nation of ani mals, the major result of this study on theeval uati on of the parasite 
load isa reduction inthenumberofadultwormsingoatsthatreceivedtheethanolicextractof barkofC. rigidus 
(Figure 1). The ethanolic extracts of C. rigidus at the highest dose induced more than 50% parasite load 
reduction M bafor et al. (2014) also achieved a reduction efficiency of more than 50% of the parasite I oad after 
a dose of 500 mg/ kg of the methanol ic extract of Terminal i a glausescens in naturally infested sheep. A non- 
si gnificantdifference(p >0.05) was observed in the ani mals treated withtheethanolicextractatdosesof 125 
and 250 mg/ kg compared to non-treated animals. Incontrast, albendazole and ethanol ic extract of C. rigidus 
barks at the 500 mg/ kg dose induced asignificant reduction (p <0.05) compared to thecontrol. The reduction 
i n parasite load obtai ned duri ng this study corroborates the results of numerous studies (N iezen et al., 1998; 
Kahiyaetal., 2003; and Paolini etal., 2003). Theadministration of tanninsto ani mals leadstoa reduction in the 
parasiteload (Brunet etal., 2008). Polyethyleneglycol (PEG) the main reagent used in experiments especially 
i n the field of nutrition for thei r abi I ity to deactivate the condensed tanni ns contai ned i n forages i n order to 


120 n 



Control 125mgAg 250mg/kg 500mg/kg Albendazole 


Figure 1: Anthelminthic activity of C. rigidus bark on parasitic load 


Note: Values are means ±SEM, n = 5, *p < 0.05, a significant difference compared to the control. SEM: Standard Error of 
Mean. 
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neutralize their potential negative effect (Makkar, 2003). Indeed, the combi nation of PEG with condensed 
tannins gives an inert complex (Silanikove et al., 2001). According to several authors (Brunet et al., 2(X)8; 
Alonso-Diazetal., 2008; Hosteetal., 2007and Kabasaetal., 2000), thecombination of Polyethyleneglycol with 
tann i ns has no anthel mi nti c effect on nematod es. This suggests that cond ensed tanni ns are I argel y responsi bl e 
for anthel mi ntic effects. 

3.6. Effect of the ethanol ic extract of C. rigidus on theferti lity of females 

Theevaluation ofthenumber of eggsin utero of females of H. contortus(Figure2)showsthatethanolicextract 
of C. rigidusdid not show important activity (p >0.05) atthelower doses of 125 and 250 mg/ kgbutwerefound 
effective (p <0.05) at the maxi mum dose 500 mg/ kg compared to the group receiving distil late water. The 
ferti lity of adult worms can vary significantly from one an i mal to another (Olounladeet al 2017). The mai n 
results of the experi ment show that the ad mi ni strati on of the ethanol ic extracts of C. ri gidus to the ani mals 
results to the reduction of the ferti lity of the female worms as illustrated in the above-mentioned figures. 

I ndeed, the anthel mi nti c eff i cacy of a d rug is al so refi ected i n its abi I ity to i nteract w i th ferti I i ty of femal e worms 
by reduci ng thenumber of eggs i n utero. The results of our study highi ight a significant statistical effect on the 
biology (precisely the ferti I ity) of the populations of H. contortus, these consequences on thefertility of the 
femal e worms of H. contortus being especially present with the highest dose (500 mg/ kg)of C. rigidus. These 
resultscorroboratethoseof Sabater (2012), in which thereduction of thefertility of femaleH. contortus worms 
w as at the h i ghest doses of quebrecho compared to the control grou p. The anthel mi nti c eff i cacy ofC.rigidusis 
due to the presence of certain secondary metabolites like polyphenols; flavonoids; saponinsand tannins. 
A ccord i ng to some stud i es, ad mi n i strati on of tan ni ns to goats resul ted i n red ucti on of ferti I i ty of femal e worms 
of gastrointestinal parasites (Paol i ni et al., 2003; and Paol ini et al., 2005). 



Costrol 125ing/kg 250ing/kg 500 mg/kg 


Figure 2: Effect of ethanolic extract of C. rigidus on the fertility of females 


Note: Values are means ±SEM, n = 5, *p < 0.05, a significant difference compared to the control. SEM: Standard Error of 
Mean. 


4. Conclusion 

In summary, this work focused onthein vivo activity of the ethanolic extracts of C. rigidus(Myrtaceae)onthe 
nematodesH. contortus thegoat parasites. Itappears from the results that ethanolicextracts of C. rigidus has 
anthel mi ntic effects on fecal eggs excretion; total worms count and theferti I ity of females. The extract did not 
i mpact the hematocrit and the body weight gai n of ani mals. 
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